Spironolactone exhibits direct renoprotective effects and inhibits renal renin-angiotensin-aldosterone system in diabetic rats.
Aldosterone itself has been reported to participate in mediating renal injury, and it was confirmed that the aldosterone synthase CYP11B2 gene, protein, and aldosterone production are locally present in the kidney. To test the hypothesis that a mineralocorticoid receptor antagonist might ameliorate diabetic nephropathy and the inhibition of renal CYP11B2 expression might be associated with these renoprotective effects, spironolactone (50 mg/kg/day) was administered by gavage to uninephrectomized diabetic rats for 3 weeks. Streptozotocin (55 mg/kg, i.v.) significantly increased urinary protein excretion and collagen deposition in glomerular and tubulointerstitial areas in the kidney, which were attenuated by spironolactone treatment. RT-PCR and Western blot analysis revealed that the expression of mRNA for collagen I/IV, transforming growth factor-beta, NADPH oxidase and mineralocorticoid receptor and the mineralocorticoid receptor protein in the kidney was enhanced in the uninephrectomized diabetic rat kidney and that the overexpression of these molecules was suppressed by spironolactone. Renal angiotensin converting enzyme was activated and overexpressed in diabetic rats, and spironolactone inhibited these changes. We demonstrated that spironolactone prevented the streptozotocin-induced increase in the renal CYP11B2 mRNA content. Controlling blood glucose level with insulin also attenuated the renal expression of mRNA for CYP11B2. On the other hand, the treatment of spironolactone in the present study did not affect blood glucose level or blood pressure in uninephrectomized streptozotocin-induced diabetic rats. These results suggest that spironolactone exerted renoprotective effects in uninephrectomized streptozotocin-induced diabetic rats and inhibited local renin-angiotensin-aldosterone system, such as the ACE expression and the hyperglycemia-induced overexpression of CYP11B2, in the kidney.